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FUEL CELL SEAL WITH INTEGRAL BRIDGE 



BACKGROUND OF INVENTION 
This invention relates in general to static seals and more particularly to a gasket 
employed for sealing between components in a fuel cell. 

A fuel cell is an electrochemical energy converter that includes two electrodes placed 
5 on opposite surfaces of an electrolyte. In one form, an ion-conducting polymer electrolyte 
membrane is disposed between two electrode layers (also sometimes called gas diffusion 
layers), with layers of a catalyst material between the membrane and the electrode layers, to 
form a membrane electrode assembly (MEA). The MEA is used to promote a desired 
electrochemical reaction from two reactants. One reactant, oxygen or air, passes over one 
10 electrode while hydrogen, the other reactant, passes over the other electrode. The oxygen and 
hydrogen combine to produce water, and in the process generate electricity and heat 

An individual cell within a fuel cell assembly includes a MEA placed between a pair 
of separator plates (also sometimes called flow field plates). The separator plates are 
typically fluid impermeable and electrically conductive. Fluid flow passages or channels are 
15 formed adjacent to each plate surface at an electrode layer to facilitate access of the reactants 
to the electrodes and the removal of the products of the chemical reaction. 

In such fuel cells, resilient gaskets or seals are typically provided between the faces of 
the MEA and the perimeter of each separator plate to prevent leakage of the fluid reactant and 
product streams. Since the fuel cell operates with oxygen and hydrogen, it is important to 
20 provide a seal that not only seals well against hydrogen, oxygen and water, but that will seal 
well as the temperature changes due to the heat that is given off during fuel cell operation. 
To assure a good seal, the seals need to be formed accurately as well as aligned properly with 
the other components. In particular, the gaskets can be difficult to assemble into a cell 
because they are flexible and may have a tendency to bend or twist This can make proper 
25 alignment of the cell components time consuming and prone to misassembly. Moreover, in 
order to assure a good seal around the entire gasket, a certain amount of force (a sealing 
force) is applied to hold the separator plates against the gaskets. But this may cause portions 
of the gasket to be pressed into the fluid flow channels of the separator plates, which restricts 
the flow channels in the separator plates. 
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Thus, it is desirable to have a gasket of an individual cell of a fuel cell that is 
relatively easy to align during an assembly operation while assuring the proper sealing for the 
finished assembly, and which will not interfere with the flow channels in the separator plate. 

SUMMARY OF INVENTION 

5 In its embodiments, the present invention contemplates an apparatus for use in an 

individual cell that includes a gasket having opposed sides about a perimeter, with the gasket 
including at least one generally rigid bridge extending between the opposed sides. 

The present invention further contemplates an individual cell adapted for use in a fuel 
cell assembly having a membrane electrode assembly including a first gasket mounted about 

10 a first gas diffusion layer and a second gasket mounted about a second gas diffusion layer. A 
first separator plate includes a first set of flow channels, and a second separator plate 
including a second set of flow channels; wherein the first gasket includes at least one first 
generally rigid bridge extending adjacent the first set of flow channels, and the second gasket 
includes at least one second generally rigid bridge extending adjacent the second set of flow 

15 channels. 

The present invention also contemplates a method of assembling a gasket to a 
separator plate that has fluid flow channels, the method comprising the steps of: forming a 
generally rigid bridge on the gasket; locating the bridge adjacent the fluid flow channels; and 
compressing the gasket against the separator plate with a sealing load 
20 An advantage of the present invention is that a gasket component having a bridge 

adjacent to channels in a separator plate will significantly reduce or eliminate gasket material 
being forced into the channels. Thus, the flow of fluids in the channels is not reduced or 
blocked, while still allowing for the required sealing force between the gasket and other cell 
components. 

25 Another advantage of the present invention is that the bridge, being preferably 

integrally molded to the gasket, will not add to the number of components that need to be 
assembled to form an individual cell. 

BRIEF DESCRIPTION OF DRAWINGS 
Fig. 1 is an schematic, exploded, perspective view of an individual cell of a fuel cell 
30 assembly; 

Fig. 2 is a partial, sectional view of a gasket assembly, taken along line 2-2 in Fig. 1; 
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Fig. 3 is a plan view of a gasket and gas diffusion layer in accordance with another 
embodiment of the present invention; and 

Fig. 4 is a schematic, sectional view of a portion of a gasket and separator plate. 

DETAILED DESCRIPTION 
5 Figs. 1-2 illustrate an individual cell 20 for use in a fuel cell assembly. The individual 

cell 20 preferably includes a gasket unitized membrane electrode assembly (MEA) 22, 
(although the gasket may be separate rather than unitized, if so desired). The MEA 22 is 
made up of a membrane 24, with a layer of catalyst material 26 on both sides of the 
membrane 24. The MEA 22 also includes a first gas diffusion layer (GDL) 30 and second 
10 GDL 32 on either side of the layers of catalyst material 26, and a first gasket 34 and a second 
gasket 36, secured around the perimeters 41, 42 of the first GDL 30 and the second GDL 32, 
respectively. Preferably, the gaskets 34, 36 are secured to the GDLs 30, 32 by adhesive, 
although other means of securing may be used if so desired, such as molding each gasket to 
its GDL. Each GDL 30, 32 and its corresponding gasket 34, 36 forms a unitized seal- 
15 diffusion assembly 28, 29, respectively. The unitized seal-difEusion assemblies 28, 29 are 
preferably secured to the membrane 24 with an adhesive, although other means of securing 
may also be employed. A first separator plate 38 mounts against the first gasket 34 and the 
first GDL 30, and a second separator plate 40 mounts against the second gasket 36 and the 
second GDL 32, in order to form the individual cell 20. Since the relative thicknesses of the 
20 various components are very thin, they are only depicted schematically in the figures in order 
to aid in describing the invention. The actual thicknesses of the components may vary 
according to the particular application of the fuel cell and are known to those skilled in the 
art. Also, the components of the cell 20 are generally symmetric about the membrane 24. 

The membrane 24 is preferably an ion-conducting, polymer, electrolyte membrane, as 
25 generally employed in this type of fuel cell application. The catalyst material 26 is preferably 
platinum or other suitable catalyst material for a typical polymer electrode membrane type of 
fuel cell application. The first and second GDLs 30, 32 are preferably a carbonized fiber, or 
may be another suitable gas permeable material for use as an electrode in a fuel cell. The 
MEA 22 can include a catalyzed membrane with GDLs assembled thereto, or a membrane 
30 assembled between two catalyzed GDLs, each of which is known to those skilled in the art 

The gaskets 34, 36, are each preferably a multi-piece gasket with a thin, flexible 
carrier 72 upon which an elastomeric seal 74 is secured - with the elastomeric seal 74 
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preferably including a sealing bead 76 projecting therefrom, (only one shown in Figs. 1 and 
2). The carrier 72 preferably has a thickness of less than 1.0 millimeters and is preferably 
made from a polymeric material - although, optionally, a polymer or a thin layer of metal 
may be employed instead, if so desired The elastomeric seal 74 is preferably molded to the 

5 carrier 72, although other means of securing the two may also be employed. The sealing bead 
76 is compressed against the surface of its corresponding separator plate 38, 40 and held with 
sufficient sealing force to prevent migration of fluid past the seal along the surface of the 
particular separator plate 38, 40, While the sealing bead 76 is shown in the shape of a 
triangle, different shapes may also be employed, if so desired. Also, as an alternative, the 

10 gaskets 34, 36, may be a single molded piece, rather than a multi-piece assembly. Further, as 
an alternative, the carrier 72 may include elastomeric gaskets secured on both sides rather 
than just one elastomeric seal, thus reducing the adhesive needed for securing and sealing cell 
components together. 

The first and second separator plates 38, 40 are generally rectangular in shape, 
15 although other shapes can also be employed if so desired. Each plate includes fluid flow 
channels 21 to facilitate access of the reactants to the electrodes (gas diffusion layers) and the 
removal of the products of the chemical reaction. The plates 38, 40 have outer surfaces that 
are made to mate with adjoining individual cells in order to make up a completed fuel cell 
assembly, 

20 The first gasket 34 includes a first bridge 44 and a second bridge 46, and the second 

gasket 36 also includes the same bridges, not illustrated in Figs. 1 and 2, While two bridges 
44, 46 are shown, any number of bridges may be employed, as is desired to accomplish the 
objective. Each bridge 44, 46 extends across its unitized seal diffusion assembly 28, 29, and 
is formed of a material that is sufficiently rigid to avoid being pressed into the fluid flow 

25 channels 21. The bridges 44, 46 are preferably integrally molded with its corresponding 
gasket 34, 36 in order to simplify the assembly of the cell 20, but they may be separate, if so 
desired. 

Figs. 3 and 4 illustrate another embodiment of the present invention. In this 
embodiment, similar elements to the first embodiment will be similarly designated, but with a 
30 100 series number. The separator plate 140 mates with the gasket 136, with the gasket 136 
surrounding the flow channels 121. A pair of rigid inserts 144, 146 are included with the 
gasket 136 and extend transversely across the channels 121 in order to assure that there are no 
blockages formed in the channels 121 when the sealing pressure is applied to the cell 120. 
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While certain embodiments of the present invention have been described in detail, 
those familiar with the art to which this invention relates will recognize various alternative 
designs and embodiments for practicing the invention as defined by the following claims. 
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CLAIMS 

What is claimed is: 

1 . An apparatus for use in an individual cell comprising: 

a gasket including opposed sides about a perimeter, with the gasket including 
5 at least one generally rigid bridge extending between the opposed sides. 

2. The apparatus of claim 1 further including a gas diffusion layer having a 
perimeter, and with the gasket shaped to surround and mate with the perimeter of the gas 
diffusion layer. 

3. The apparatus of claim 1 wherein the gasket includes a carrier layer and an 
10 elastomeric seal layer mounted thereto. 

4. The apparatus of claim 1 wherein the bridge is integral with the gasket. 

5. The apparatus of claim 1 wherein the at least one bridge is two bridges. 

6. An individual cell adapted for use in a fuel cell assembly comprising: 

a membrane electrode assembly including a first gasket mounted about a first 
15 gas diffusion layer and a second gasket mounted about a second gas diffusion layer; 

a first separator plate including a first set of flow channels; 

a second separator plate including a second set of flow channels; and 

wherein the first gasket includes at least one first generally rigid bridge 
extending adjacent the first set of flow channels, and the second gasket includes at least one 
20 second generally rigid bridge extending adjacent the second set of flow channels. 

7. The individual cell of claim 6 wherein the first generally rigid bridge is 
integral with the first gasket 

8. The individual cell of claim 7 wherein the second generally rigid bridge is 
integral with the second gasket. 

25 9. The individual cell of claim 6 wherein the first gasket includes a carrier layer 

and an elastomeric seal layer mounted thereto. 

10. The individual cell of claim 9 wherein the second gasket includes a carrier 
layer and an elastomeric seal layer mounted thereto. 

11. A method of assembling a gasket to a separator plate that has fluid flow 
30 channels, the method comprising the steps of: 

forming a generally rigid bridge on the gasket; 
locating the bridge adjacent the fluid flow channels; and 
compressing the gasket against the separator plate with a sealing load. 
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